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INTRODUCTION 
Right sided diaphragmatic hernia exclusive of 
the hiatus is uncommon. I t  is probably due to 
the earlier closure of the right pleuroperitoneal 
foramen and protection of the foramen afforded 
by the liver’. Hepatic herniation through the 
right leaf of the diaphragm, though still rare, is 
being reported with increasing frequency. 
FIGURE IA 
FIGURE IA and FIGURE IB .  - Case 1: P A  and lateral 
views of the chest showing a 4 Y Scms. smooth oval shaped 
mass in the right lower lung field with its inferior border 
abutting against the diaphragm. 
Hedblornz, in a review of 857 cases of 
diaphragmatic hernias, found 72 different com- 
binations of herniations of the stomach, small 
bowel, colon, omentum, spleen, liver, pancreas 
and the kidney. Herniation of the liver alone was 
found in 14 cases. Liver hernias may be con- 
genital or acquired. The congenital diaphrag- 
matic hernias containing portion of the liver 
usually occur through the foramen of Bock- 
dalek’. 4, the foramen of Morgagnis, the 
esophageal hiatus6 and, very rarely, through a 
defect left by partial absence of the diaphragm’. 
All acquired transdiaphragmatic liver hernias are 
post traumatic. According to the clinical pre- 
sentation, traumatic rupture of the diaphragm 
can be divided into acute, latent and obstructive 
phases*. The asymptomatic latent phase may 
range from 3 months to 44 yea& 10. 
Three previously unreported cases of trans- 
diaphragmatic hepatic herniation in adults 
developing 10-20 years after the initial history of 
trauma have prompted this review. 
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FIGURE IC and FIGURE 1D. - Case I :  Radionuclide liver scan in anterior and right lateral projections revealing an ab- 
normal bulge along the anterior and superior aspect of the right lobe of the liver (arrows). 
CASE REPORTS 
Case I :  
This 85-year old white male was admitted to 
Veterans Administration Medical Centre, AM 
Arbor on 12/17/79 for evaluation of a right 
sided lung mass and back pain. An abnormal 
lung mass was noted on chest radiograph ob- 
tained a week earlier during investigation for up- 
per respiratory infection. He had smoked % of a 
package of cigarettes per day until approximate- 
ly 15 years previously. His low back pain dated 
back to a motor vehicle accident in 1965. There 
had been a recent increase in seventy of the low 
back pain with radiation to the buttocks. His 
significant past history consisted of a mild right- 
sided cerebrovascular accident in 1978 and a 
motor vehicle accident in 1%5 in which he sus- 
tained a right hip fracture, and a fracture of the 
L1 vertebral body. He did not sustain any inter- 
nal injuries. The hip fracture was treated by 
open reduction and internal fixation. The 
physical examination revealed a well developed 
male in no acute distress. Vital signs showed a 
blood pressure of 90/150, pulse 80/minute and 
regular, respiration rate of 16/minute. Except 
for a grade ll/IV ejection systolic murmur the 
physical examination was unremarkable. The 
laboratory data revealed normal hematological 
and biochemical profiles except for serum 
glucose of 184mg/100ml. 
The chest radiograph revealed a well circum- 
scribed oval mass measuring 4 x 5 cms. in size, 
located in the right lower lung field, its inferior 
border abutting against the diaphragm (Figures 
1A and 1B). Previous radiographs of the chest in 
1975 revealed similar findings. It was felt that a 
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neoplasm could not be ruled out, because in the 
patient’s age group neoplasia may have a very 
slow growth rate. Therefore, further work-up 
was initiated. A radionuclide liver scan (Figures 
1C and 1D) revealed an abnormal bulge along 
the anterior and superior aspect of the right lobe 
corresponding to the mass seen in the chest 
radiograph. A CT scan (Figure 1E) of the thorax 
and upper abdomen revealed a soft tissue in- 
trathoracic Juxtadiaphragmatic mass with an 
attenuation coefficient corresponding to that of 
the liver. Ultrasound examination (Figure 1F) 
confirmed the presence of a defect in the 
FIGURE 1E. - Case I :  A CT scan cut 3cm. above the dia- 
phragmatic level showing the intrathoracic supradiaphrag- 
matic mass having the same attenuation coefficient as that 
of liver. 
L = Liver. 
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FIGURE 1F. - Case I :  Longitudinal ultrasound scan through the right upper quadrant of the abdomen showing a defect 
(arrows) in the diaphragm with liver tissue protruding into the thorax. 
L = Liver, D = Diaphragm. 
diaphragm with liver tissue protruding into the 
thorax. Since the patient was asymptomatic no 
treatment was deemed necessary. 
His lumbosacral spine x-rays revealed an old 
compression fracture of the L1 vertebra. Symp- 
tomatic treatment with pain medication, bedrest 
and heat pads were recommended. The patient 
was last seen in June 1982. The chest findings, 
representing herniated liver, remained un- 
changed. 
Cuse 2: 
This %-year old white male was admitted to 
the Veterans Administration Hospital, Ann 
Arbor on 8/16/65 for evaluation of an abnormal 
chest radiograph. He complained of periodic 
mild dyspnea and a dry cough. He had recently 
developed vague abdominal pain and nausea. He 
had been an occasional cigarette smoker all his 
life. 
The past history revealed an auto accident 20 
Years previously in which he had sustained 
parent internal injuries. Physical examination 
revealed a well nourished white male in no acute 
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distress. Examination of the chest revealed a 
slight increase in its anterior posterior diameter. 
Breath sounds were decreased over the right 
lower hemithorax. Questionable bowel sounds 
bilateral rib and pelvic bone fractures but no ap- FIGURE 2A. - cast? 2.' PA View Of the chest showing several lucencies and linear densities in the right lower lung 
field. The Contour of the right hemidiaphragm is not clearly 
discernable. Bilateral rib fractures are noted. 
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FIGURE ZB. - Case 2: A barium enema study showing 
herniation of cecum, ascending colon, proximal transverse 
colon and terminal ileum into the thorax through a defect in 
the dome of the right hemidiaphragm. An anomaly of fixa- 
tion of the cecum was probably present prior to develop- 
ment of the diaphragmatic hernia. At surgery, part of the 
right lobe of the liver was also herniated into the thorax. 
were heard over the right lower lung fields. The 
vital signs and remaining physical examination 
were within normal limits. The laboratory data, 
consisting of hematological and biochemical 
profile, urinalysis and sputum cytology were 
within normal limits. 
FIGURE 3A. - Case 3: PA view of the cnest snowing 
several lucencies in the right lower thorax suggestive of 
bowel herniation. 
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Radiography of the chest (Figure 2A) revealed 
multiple cystic densities in the right lower hemi- 
thorax with several areas of linear compression 
atelectasis. The right hemidiaphragm was 
markedly elevated. Several old healed rib frac- 
tures were noted bilaterally. Bronchoscopy was 
unremarkable. Upper gastrointestinal examina- 
tion was normal. However, the barium enema 
(Figure 2B) revealed a large diaphragmatic her- 
nia containing caecum, ascending and proximal 
transverse colon. Part of the terminal ileum was 
also located within the thorax. Because of the 
symptoms of dyspnea and periodic abdominal 
pain and nausea in the presence of a large 
diaphragmatic hernia, intermittent obstruction 
of the bowel was suspected. At surgery, in addi- 
tion to bowel, part of the right lobe of the liver 
was also found herniated into the thorax 
through a 6cm. defect in the dome of the right 
diaphragm. The bowel and liver were reduced 
into the abdomen and the diaphragmatic defect 
was closed. The patient had a n  uneventful post- 
operative course. 
Comment: In most congenital diaphragmatic 
hernias the cecum is usually in its normal 
anatomic position. However, in this case it was 
intrathoracic. Therefore, it is believed that an 
anomaly of fixation of cecum may have been 
present prior to development of a traumatic 
diaphragmatic hernia. 
Case 3: 
A 36-year old white female was admitted to a 
local community hospital in December 1970 with 
a chronic history of dyspepsia and food sticking 
in the stomach for many hours after eating. She 
gave a history of an auto accident 15 years 
before in which she sustained several contusions 
and was hospitalized for one week. The chest 
radiograph at discharge was believed to be nor- 
mal. 
The physical examination was unremarkable 
except for percussion dullness and absent breath 
sounds over the right lower hemithorax. The 
laboratory data were within normal limits. A 
chest radiograph (Figure 3A) revealed several 
cystic lucencies in the right lower hemithorax 
suggesting bowel herniation. The right dia- 
phragm could not be clearly discerned. An upper 
gastrointestinal and small bowel examination 
revealed large diaphragmatic hernia containing 
several loops of small bowel (Figure 3B). 
Since the patient had occasional dyspnoea 
and chronic symptoms of vague abdominal pain 
at  times accompanied by nausea and vomiting, it 
was believed that those symptoms were related 
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FIGURE 3B. - Cuse 3: An upper gastrointestinal and 
small bowel barium study confirming herniation of several 
loops of small bowel. At surgery a part of the right lobe of 
the liver was also herniated into the thorax. 
to intermittent obstruction of bowel. The patient 
was taken to surgery. At operation a 4cm. defect 
was noted in the dome of the right diaphragm 
through which, in addition to loops of small 
bowel, a portion of right lobe of the liver was 
also herniated into the thorax. The herniated 
bowel and liver were reduced into the abdomen 
and the diaphragmatic defect was repaired. The 
patient had an uneventful post-operative course 
and has remained symptom free since her 
surgery. 
DISCUSSION 
Traumatic diaphragmatic hernias constitute 
only 5% of all diaphragmatic hernias”. The her- 
nias may occur through any part of the dia- 
phragm. Most reports indicate that left sided 
traumatic diaphragmatic hernias are far more 
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common than those involving the right 
hemidiaphragm with relative incidences in the 
range of 95Vo and 5% respectively7. Childress 
and Grimes12 postulated that the right lobe of 
the liver and right kidney protect the right hemi- 
diaphragm far better than the less bulky 
stomach, left lobe of liver, spleen and left kidney 
buffer the left hemidiaphragm, thus explaining 
the low incidence of right sided traumatic 
diaphragmatic hernia. The most common con- 
tents of a traumatic diaphragmatic hernia are 
stomach, large and small bowel. The liver may 
rarely herniate. More recent publications have 
shown an increased incidence of right sided 
traumatic diaphragmatic rupture13. 
The first case of hepatic herniation mistaken 
for intra-thoracic tumor was described by Elder 
and Postlethwaiste in 190814. The diagnosis was 
established at  autopsy. Lilianthal, 1931 15, 
reported a middle-aged female complaining of 
heaviness in the chest with slight dyspnea and 
mild cough. The chest radiograph showed a 
large rounded mass in the right lower hemi- 
thorax thought to be a mediastinal dermoid. At 
surgery this mass was found to be the right lobe 
of the liver herniating through a defet in the dia- 
phragm. 
Harrington and Kirklin in 1938l6 reviewed 
131 cases of diaphragmatic hernias and stated: 
“In the rare case of hernia through the right arch 
of the diaphragma portion of the liver projects 
through the breech and is likely mistaken for a 
neoplasm”. Harringtonl’ also reported upon 
304 patients with diaphragmatic hernia who had 
surgical repair. Only one hernia occurred on the 
right side and contained liver, stomach, 
duodenum, small bowel and the head of the pan- 
creas. 
In 1945 Wagner’ reported a case in which a 
portion of the liver, the size of a hen’s egg, her- 
niated through the right cardiophrenic angle of 
the diaphragm. 
Wolfson and Goldmanl8, 1948, reported a 47- 
year old female complaining of attacks of 
epigastric pain, nausea, and vomiting during the 
preceding six months. A mass lesion in the right 
lower hemi-thorax was found on chest radio- 
graphy. At surgery a well defined, vestigeal, 
mesentery-like transparent veil covered the her- 
niated liver protruding through the 
diaphragmatic defect. It was thought that the 
veil was a congenital diaphragmatic anomaly 
and that the liver hernia was also probably con- 




Peckg. in a review of 23 post traumatic dia- 
phragmatic hernias involving the liver classified 
liver herniation into three types: 
Type I: Isolated total liver herniation 
Type 11: Isolated partial liver herniation 
Type 111: Liver herniation associated with 
other abdominal viscera. 
In type I, the entire liver herniates into the 
thorax producing a high smooth acurate shadow 
giving the impression of an elevated right hemi- 
diaphragm or eventration'. The type I1 hernia 
involves only a portion of the liver and causes a 
typical mushroom projection into the thorax. 
The Jwtadiaphragmatic smooth rounded mass 
of liver may be mistaken for a pulmonary, 
pleural, mediastinal or diaphragmatic tumors. 19. 
In the type 111 hernia, involving other portions 
of the gastrointestinal tract in addition to liver, 
roentgenographic examination usually 
demonstrates intrathoracic loops of bowel and 
varying degrees of pleuro-pulmonary changes. 
One type of liver herniation may change to 
another type over a period of time or after recur- 
rence of trauma13. 
A preoperative diagnosis of chronic right 
sided traumatic diaphragmatic hernia is not 
made in most cases. As many as 60% of these 
patients have vague, non-specific chest or 
epigastric pain when an abnormality of their 
chest roentgenogram is discovered. Some ex- 
perience dyspnea, particularly upon deep in- 
spiration. The gastrointestinal symptoms which 
occur when either large or small bowel is in- 
volved in the hernia are not unlike those which 
have been described for incarcerated obstructed 
left diaphragmatic hernia. 
A prompt diagnosis of diaphragmatic hernia- 
tion is the exception and not the rule with an 
average interval between injury and diagnosis of 
3 or 4 years on the left side and 9 years on the 
right side'. Furthermore, after initial symptoms 
of trauma subside, there is frequently a latent 
asymptomatic period varying from 3 months to 
32 years9 with several reported cases of repair 
30-44 years after initid injurylo. This: latent 
period had been also emphasized in the more 
common left sided traumatic diaphragmatic her- 
nia by Carter et aP. 
In the evaluation of Jwrta-diaphragmatic mass 
lesions radionuclide liver scan should be per- 
formed in all cases2D.21. The CT scan can pro- 
vide similar information regarding the presence 
of supradiaphmgmatic hepatic tissue by virtue 
of its attenuation coefficient. However, ultra- 
sound can quite clearly demonstrate the dia- 
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phragmatic defect not demonstrable by radio- 
nuclide liver scan or CT scan. The ut%mtion of 
ultrasonography in the evaluation of Jwta- 
diaphragmatic mass lesions will mitigate the use 
of more invasive procedures like diagnostic 
pneumoperitoneum and angiographyZ previous- 
ly advocated in the evaluation of transdiaphrag- 
matic liver hernias. 
In summary, the diagnosis of right sided trans- 
diaphragmatic hepatic herniation rests upon an 
awareness of this entity, a recent or old history 
of trauma and Juxta-diaphragmatic abnor- 
malities. Utilization of current noninvasive im- 
aging modalities and in particular radionuclide 
liver scan, CT scan, and ultrasound can establish 
the correct diagnosis in almost all cases. 
ABSTRACT 
Right sided transdiaphragmatic liver hernia- 
tion is a rare type of diaphragmatic hernia. 
Three such cases in adults are reported. A local- 
ized hepatic herniation (type 111) masquerading 
as pulmonary neoplasm was revealed in one, 
while in the other two cases liver herniation was 
accompanied by herniation of bowel (type XU). 
A history of trauma was present in all three 
patients with a latent period between injury and 
discovery of diaphragmatic hernia ranging from 
10-20 years. The role of current imaging 
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